. Snail1 controls tissue separation. (A-D) Mesoderm marker expression is not affected by Xsnail1 knockdown. In situ hybridization, sagittally fractured early gastrulae, dorsal half. Expression of anterior mesoderm marker Gsc (A and B) and posterior mesoderm marker Xbra (C and D) is not diminished by Xsnail1-MO injection (B and D) , as compared with uninjected controls (A and C). Yellow arrows indicate blastopore; n, number of embryos. (E-H) Snail1a mediates tissue separation in zebrafish gastrula. In vitro assay (left) and immediately after explantation (right) after 45 min. (E) snail1a MO-injected hypoblast sinks into the ectodermal cap. Fluorescence diminishes as explants sink into substratum. (F) Hypoblast injected with snai1a-misMO; separation behavior is not affected. (G) Separation behavior was restored in hypoblast explant coinjected with snail1a MO and snail1a mRNA. (H) dvl2 MO coinjection restores separation behavior in snail1a MO-injected mesoderm. Arrowheads indicate mesodermal test explants. (Fig. S2 B 
Xenopus experiments Xsnail1
Same as Xsnail1-myc with a deletion of pMX567 that lacks the myc tag.
Xsnail1-myc
In CMVCS2 + MT with a Myc tag. CMV promoter SP6-Bam-Cla-ATG-(myc)-Nco-Xsna-1-810-R1-Stu-Xho1-Xba-SV40 tail. Xfz7
Full length in pCS2 + vector. Constructed by PCR. 1,664 bp and inserted between EcoRI and XbaI restriction sites. Xfz7C
Constructed by PCR but lacks the intracellular tail (25 last aa were deleted). In pCS2 + with 1,589 bp and inserted between EcoRI and XhoI restriction sites.
CA-JNK
The fusion protein expression vectors for MKK7-JNK1 were constructed by in-frame ligation of JNK11 into the pCDNA3-Flag-MKK2 plasmid at the Bsu36 restriction site (Lei et al., 2002) . c-jun In pCS2 vector. Plasmid size: 6,066 bp (Knöchel et al.,. 2000) .
Ca-RhoA
In pCS2 + vector. Point mutation was used to create the CA form of XRhoA (Gly to Val at codon 14; Garrett at al., 1989) .
DN-RhoA
In pCS2 + vector. Point mutation was used to create the DN form of XRhoA (Thr to Asn at codon 19; Qiu et al., 1995) .
DN-Rac
Subcloned into pCS2 + by subcloning the EcoRI-BamHI fragments of pGEX2T-RacN17 (Tahinci and Symes, 2003) .
DN-Cdc42
In pCS2 + vector. Point mutation at codon 17 (gift from F. Fagotto a ). PAPC GE Healthcare, clone ID 5542127. Was in pCMV-SPORT6 but was recloned into pCS2 + . MPAPC PAPC with a deleted (17 aa after the transmembrane) at the C terminus (Yamamoto et al. 2000) .
N-Daam1
In pCS2 + vector. With aa in position 233-1078 deleted. Does not consist of either FH domain (Habas et al., 2001) .
T-Daam1
In pCS2 + vector. Consists of aa in position 934-1,078. Consists of part of FH2 domain (Habas et al., 2001) .
C-Daam1
In pCS2 + vector. With aa in position 1-490 deleted. Consists of both FH domains (Habas et al., 2001) .
PKC
In pCS2 + vector (Chen et al., 1989) . PTX PTX S1 subunit is in pSP64T vector. Insert size 800 bp (Chaffin et al., 1990) . EphrinB2
Full-length ephrinB2 was PCR amplified from clone BC057724 from GE Healthcare and inserted in Stu1-XbaI sites of pCS2 + (Rohani et al., 2011) .
Pk-venus
Human cDNA cloned into pIRES-puro-VENUS pCS2 + (Daulat et al., 2012) .
Dvl2-GFP
Cloning of Xdsh was obtained by using primers that had annealing regions that were conserved between Drosophila and mouse Dsh. Full-length with GFP fused to the C-terminal end using an enhanced pCS2-GFP (Rothbächer et al., 2000) . Xbra bra-DB30 is in pSP73 vector. Insert size is 2.21 kb, and the cloning site is EcoRI (gift from J. Smith b ). mb-RFP In pCS2 + vector. A cDNA fragment of the COOH-terminal region (158-188 aa) of Xenopus K-ras was cloned by PCR and fused to RFP (Iioka et al., 2004) .
Zebrafish experiments Snail1a
In pBluescript SK (from Agilent Technologies). Insert size is 780 bp and is cloned into EcoRI and BamHI sites. Snail1a (for rescue) Same as above but in pCS2 + vector and cloned into EcoRI site. zfPAPC
In pCS2 + vector and the insert size is 2,850 bp. (Yamamoto et al., 1998 Video 4. Reaggregating prechordal mesoderm and BCR cells. Embryos were injected with either RDA (red) or FDA (green), and prechordal mesoderm (red) and ectodermal BCR (green) was dissociated and filmed during reaggregation as in Video 1. A 16-min sequence of a 1-h video (1 frame/min) is shown.
Video 5. Reaggregating PAPC-MO-injected prechordal mesoderm and BCR cells. A reaggregation experiment similar to Video 4 is shown, but prechordal mesoderm cells were injected with PAPC-MO (40 ng/blastomere). A 30-min sequence of a 1-h video (1 frame/min) is shown.
Video 6. Reaggregating PAPC-MO-injected prechordal mesoderm and BCR cells. The same sequence as in Video 5 is shown, but in the grayscale mode to visualize cleft contacts.
Video 7. Dvl2 puncta at the mesoderm-ectoderm boundary. Embryos were injected with Dvl2-GFP mRNA, and prechordal mesoderm explants from these embryos were pushed into BCR explants from membrane-RFP mRNA (red)-injected embryos and filmed to show the behavior of Dvl2-GFP puncta (green) in mesoderm cells at the boundary to the membrane-labeled BCR (red). Imaging was performed on an Axiovert 100M LSM 510 confocal microscope at 40× magnification (Plan-Neofluar 40×/1.3 oil objective) at 0.5 frames/min for 20 min.
Video 8. Dvl2 puncta at the mesoderm-ectoderm boundary upon PAPC-MO injection. The behavior of Dvl2-GFP puncta is shown exactly as in Video 7, but with prechordal mesoderm being taken from embryos injected with PAPC-MO (40 ng/blastomere).
